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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

®U3UKA MIOOHOB KOCMUYECKHUX JIVUEU U MIOOHHA ST IMATHOCTHUKA
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AHHOTALMS

Mioon — yactuna ¢ maccoit, B 207 pa3 mpeBbIIIAIOINIEH MacCy 3JIEKTPOHA U OTHOCSIIASCSA KO
BTOPOMY IOKOJICHHIO JIENTOHOB, OblT OTKPHIT K. AHnepconom u C. HenepmeliepoM B KOCMHUYECKHX
ayyax eme B 1936 r. OgHako 10 cUX IOpP MIOOHBI, OJ1arofapsi CBOUM YHUKAJIbHBIM XapaKTePUCTUKAM:
JOBOJIBHO €1a00My MOTJIOLIEHUIO B BEUIECTBE U OOJBIIIOMY BPEMEHHU KH3HHU, OCTAIOTCS MHTEPECHBIM
00BEKTOM Ul U3YyUYEHHS U SABJSIOTCS OJHUM U3 BaKHEHIINX MHCTPYMEHTOB HCCIIEOBAHUI B QU3HKE
kocmuueckux syded (KJI). /laHHbI Kypc OXBaTbhIBaeT BCE KIIOYEBBIE ACHEKThl (PU3UKH MIOOHOB
KOCMHMYECKHUX Jy4el. PaccMaTprBalOTCs OCHOBHbIE XapaKTEPUCTHUKU M CBOMCTBAa MIOOHOB, MPOLIECCHI
UX B3aUMOJICHCTBUSA C aTOMaMH U sipaMHy, MOTEPH SHEPrUU MpHU MPOX0oxkIeHUH BemiecTBa. Ocoboe
BHUMaHHE YAENICHO (yHIAMEHTAIbHBIM HCCIEIOBAaHUAM — IPOCTPAHCTBEHHO-YHEPTETUUECKUE
XapaKTePUCTUKH MIOOHHOW KOMIOHEHTHI MMPOKHUX aTMocdepHbix nuBHel (IIIAJI) TecHo cBsizaHbl ¢
napaMeTpamMu aJpOHHBIX B3aUMOJECHCTBHUI, C SHEPreTUYEeCKHMM CIEKTPOM M MAacCOBBIM COCTaBOM
nepBuuHbIX KJI, u3yueHne KOTOpBIX MO3BOJIAET MPOBOJAUTH MOUCK HOBBIX (PU3NYECKUX MPOIIECCOB U
1oJIyyaTh MH()OPMALUIO O IPOMCXOXKAEHUH, YCKOPEHUH M PAaCHpOCTPAaHEHUU KOCMMUYECKUX JIydyeil B
[Nanaktuke u Bcenennoit. OTaenbHO oOCykmaeTcs MpUKIagHas 00JacTh UCCIEIOBAaHUN — MU3YYCHHE
BapUalil MOTOKAa MIOOHOB, CBSI3aHHBIX C LEJIBIM PAJOM JMHaMUYecKux siBieHuil Ha CosHue, B
renuocgepe, MarHurochepe M arMmochepe 3emid, MO3BOJISAET OCYIIECTBIATh JUCTAHIIMOHHBIN
MOHUTOPUHI COCTOSIHUSI aTMocdepbl 3eMIM M OKOJO3€MHOTO IPOCTPAHCTBA HaJ OOJBIIMMU
TEPPUTOPUSAMH, KOTOPBIH MMeeT Oeclpene/IeHTHOe 3HaueHue Jis obecreueHust paboToCIocOOHOCTH
Pa3IMYHOTO Poja COBPEMEHHOM anmnapaTypsl U 3J0POBbs JIIOJIEH.

1. IEJIN U 3ATAYA OCBOEHMSI YYEFHOM JJUCHUILJINHBI

enssMu ocBOCHUST Yy4eOHOW TUCHIUTIINHBI « DU3HKA MIOOHOB KOCMHUYECKUX JIYIeH W MIOOHHAS
JTUATHOCTHUKA» SIBIIAIOTCS MPUOOPETCHHE YUYalTUMHUCA 3HAHMK O (QyHIAMEHTAIbHBIX M TMPHUKIATHBIX
acrekTax (PM3MKH MIOOHOB KOCMHYECKHUX JIy4ei, O IETeKTOpax M YCTAHOBKAX IS UX PETUCTpAIluu U
HCCIIeIOBaHMs, O METOAaX 0O0pabOTKH IKCIEPUMEHTANbHBIX JaHHBIX; MPUOOPETEHHE HABBIKOB Yy4yeTa
BIUSHUSL PA3NUYHBIX (U3MYECKUX TIPOIECCOB HA XapaKTEPUCTHKH TIOTOKAa MIOOHOB. OCBOCHHE
OCHOBHBIX METOJ0B 1 MOJAX0J0B MIOOHHOM TUATrHOCTUKH.

2. MECTO YYEBHOW JUCIHUILJIMHBI B CTPYKTYPE OOII BO

JInisi  yCTEeUIHOTO  OCBOGHHSI  TMOJOXEHWH  JTaHHOM  JUCHUIUIMHBI  CTYACHT  JOJDKEH
MIPEIBAPUTENIBHO U3YyYWUTh TaKU€ JUCLUIUIMHBL, Kak: «OOwmas ¢usukay, «SnepHas Qusukay,
«KBanTOBas MeXaHHKay, a TAKXKe:

- 3HaTh: WHOCTPAHHBIH S3BIK B OOBEME, HEOOXOOUMOM Uil TOJy4YeHUs HHopMaluu
poeccCHoHaNBEHOTO CoepKaHMs U3 3apyOe)KHBIX HCTOYHUKOB; MOHITHUS U METOJIbI MAaTEMaTHYECKOTO
aHanmu3a: aupdepeHInalbHOe HCUHCIEHUE, WHTErpajJbHOE MCUYUCIeHHE W (QYHKIMH MHOTHMX
NEPEMEHHBIX; aHAIUTUYECKYI0 T€OMETPUIO; JTUHEHHYI0 anreOpy; BEKTOPHBIN M TEH30pHBIA aHAIU3;
OOBIKHOBEHHbIE TU(epeHINaIbHbIe YPaBHEHUS; TEOPUI0 BEPOSITHOCTH M MaTeMaTHYECKYIO
CTaTUCTHKY; OOLIyI0 (U3UKY: MEXaHHKY, MOJIEKYJSIPHYIO (PHU3HKY, SJIEKTPHYECTBO W MAarHETHU3M,
BOJIHBI M ONITUKY; (DU3NYECKHE OCHOBBI AJIEKTPOHUKH; OCHOBBI B3aUMOICHCTBUS (PU3MUECKUX TTOJIEH 1
YacTUI] C BEIIECTBOM; O0OJacTH W  BO3MOXKHOCTH TPUMEHEHUs  (DHU3MYECKUX  SIBIICHHIA;
(dbyHIamMeHTanbHbIC 3aKOHBI (sBJeHHS W d(PdekTh) B 007JaCTH (U3MKKA aTOMHOTO SApa W YacCTHII;
JKCIIEPUMEHTAaJIbHbIE, TEOPETUYECKUE U KOMITBIOTEPHBIE METO/IbI UCCIIEI0BAaHUM B ATON 001acTu;



- YyMEeTb: UCHOJb30BATh MAaTeMaTHYECKHUE METOJbl B (DU3MYECKHX MPUIOKEHUSIX; MPUMEHSTH
METOJIbl PELICHUsS 3aJady aHajlu3a U pacyeTa XapaKTEPUCTHUK MEXaHUYECKHUX, DJIEKTPOMArHUTHBIX,
ONTUYECKUX, AaTOMHBIX M SJIEPHBIX CHUCTEM; HCIIOJIb30BaTh OCHOBHBIE MPHUEMBI 00pPabOTKH
JKCIIEPUMEHTAJIbHBIX IaHHBIX;

- BJIAAETh: METOJAaMHM MaTeMaTH4YEeCKOTO aHajau3a; METOJAaMH pEUIeHUs 3a/Jad aHaau3a "
pacyeTa XapakTEPUCTHK (PU3HMUECKUX CUCTEM; OCHOBHBIMU MeToaMu paboTel Ha [I9BM B ToM ymcie
MeTOJIaMU palbOThI C MPUKJIAAHBIMH MPOTPAMMHBIMU POAYKTAMHU.

OcBoenne nucuuiuiMHbl «®DH3MKa MIOOHOB KOCMHYECKHMX Jyd€ll M MIOOHHAs JUArHOCTHKa)
BAKHO JUISl U3YUYEHUS CIEAYIOIUX TUCLUIUINH IPOrpaMMBbl: « DKCIIEPUMEHTAJIBHBIE METOABI SAECPHOU
¢bu3ukn», «MeTonbl perucTpanuy U3nydeHui», «Pu3nka 3MeMeHTapHBIX YaCTHUID, «YCTaHOBKH JJIS

HEYCKOPUTENIbHOW (DU3UKH BBICOKMX SHEpruit», «lIpou3BOICTBEHHAss NpaKTHKa», a TaKXke Mpu

MOJITOTOBKE U 3aAIIUTE TUIIOMA (BBITYCKHON KBAIM(UKAITUOHHON PabOTHI).

3. O®OPMUPYEMBIE KOMIIETEHIIUU U IINTAHUPYEMBIE PE3YJ/IBTATbBI

OBYYEHUA

yHI/IBepCS.J'HJHBIC I/I(I/IJ'II/I) O6H.I€Hp0(l)eCCI/IOHaJIBHBIC KOMIICTCHIINM

I KOI[ N HAUMCHOBAHHEC KOMIICTCHIIMN | KO,Z[ W HAMMCHOBAHNC MHAWKATOpA JOCTHIKCHUSA KOMIICTCHIIUH

[TpodeccnonanpHble KOMIIETEHIIMM B COOTBECTBHHM C 3a7adyaMu M OOBbeKTamMu (00JIacTIMHU

3HaHU) PO eCCUOHATBHON AeSITETbHOCTH:

3apaua
npogeccuoHaIbLHOM
nesareabnoctu (3I1/1)

M3Yy4YEHUE HAyYHO-
TEXHUYECKOH
nHpopManuu,
OTCUYCCTBCHHOI'O U
3apy0ex HOTro OmbITa
10 HaIpPaBJICHUIO
HCCIEIOBAHMI;

O0BeKT NJIM 00J1aCTh
3HAHUA

HAayYHO-UCCIEN0BATEIbCKUN

3JIEeMEHTapHbIC
qaCTUIbl, aTOMHOC ﬂI[pO
Y IJ1a3Ma, ra3000pa3Hoe
Y KOHJICHCUPOBAHHOE
COCTOSIHHE BEIIIECTBA,
JIa3epul U UX
PUMEHEHUS, SACPHBIC
pEaKTOphI, MAaTEPHUAIIBI
SIIEPHBIX PEAKTOPOB,
HI[eprIe MaTepI/IaJ'IBI nu
CHUCTEMBI 00eCIIeueHUs
HX 0€30I1aCHOCTH,
YCKOPUTEITH
3ap5DKeHHI>IX qaCTHII,
COBpEMEHHas
AIEKTPOHHASI
CXEMOTEXHHUKA,
BHCKTpOHHBIe CUCTCMBI

Koa v HaumeHnoBanue
npogeccuoHaIbLHOM
KOMIIETEeHIIUH;
OcHoBaHue
(mpogeccuoHATIBLHBIH
cranaapt-IIC, anaan3
ONbITA)

ITK-1 [1] - Coco6en
WCTIOJI30BATh HAYYHO-
TEXHUYECKYIO
nH(popMalIo,
OTEYECTBEHHBIN U
3apyOeKHBIN OTBIT TIO
TEMaTUKe
WCCIIeIOBAHMS,
COBPEMECHHBIC
KOMITBIOTEPHBIC
TEXHOJIOTUH U
“H(pOpMaAIIMOHHBIE
pecypchl B CBOECH
MPEeIMETHOM 00JIacTH

Ocnosanue:
[TpodeccrnonanbHbIN
crangapt: 40.011

Koa n
HAHMMEHOBaHUe
HHIMKATOPA
JAOCTHKEHUSI
npodeccuoHAIbLHOM
KOMIIeTeHI[UH

3-T1IK-1[1] - 3HaTh
OTEYECTBEHHBIN U
3apyOeHbIN OMBIT MO
TEMaTUKE
UCCIEe10BaHMS,
COBpPEMEHHbBIE
KOMITbIOTEPHBIE
TEXHOJIOTHH U
uH(GOpPMaIMOHHbBIE
pecypchl B CBOEH
peIMEeTHON 00IacTH,

;
V-IIK-1[1] - ymeTs
UCIIOJIb30BaTh HAyYHO-
TEXHUYECKYIO
UH(OpMAIHIO,
OTEUYECTBEHHBIN U
3apyOeKHBIN OTBIT IO




MPOBEICHUE
IKCIIEPUMEHTOB TI0
3aJJaHHBIM METOIKaM,
o0paboTka 1 aHamu3
pe3yJbTaToB;

SJICPHBIX U (PU3NYECKUX
YCTaHOBOK, CHCTEMBI
aBTOMAaTU3UPOBAHHOTO
yTIpaBJICHUS SIEPHO-
buznuecKkuMu
YCTaHOBKAMH,

3JIEeMEHTapHbBIC
YaCTHUIIbI, ATOMHOE SAPO
W TUTa3Ma, ra3000pa3Hoe
U KOHJICHCUPOBAHHOE
COCTOSTHUEC BEIIIECTBA,
Ja3epsbl U UX
MPUMCHCHUS, SACPHBIC
PEaKTOpBI, MATEPUATIBI
SJICPHBIX PEAKTOPOB,
SIIEPHBIE MATEPUAIIBI U
CHUCTEMBI 00eCIIeueHUs
1X 0C30I1aCHOCTH,
YCKOPUTEITH
3apsHKEHHBIX YaCTHII,
COBpEMEHHas
ANEKTPOHHAS
CXEMOTEXHHUKA,
IIEKTPOHHBIE CHCTEMBI
STICPHBIX U (PU3HUECKUX
YCTaHOBOK, CHCTEMBI
ABTOMATH3UPOBAHHOTO
yHOpaBIeHUS siIepHO-
buznUecKuMu
yCTaHOBKaMH,

IIK-3 [1] - Ciocoben
MPOBOANTH (PU3HUECKHE
IKCIIEPUMEHTHI 110
3a/IaHHOW METOJMKE,
COCTaBJISITh OIMCAHUS
MIPOBOMMBIX
HCCIEIOBAHMH,
OTYETOB, AHAIU3Y
pe3yabTaToOB U
MOATOTOBKE HAYYHBIX
myOauKanui

OcHosanue:
[IpodeccronanbHbIi
crangapt: 40.011

OpFaHI/ISaLII/IOHHO—yrIpaBJ'ICHLIeCKI/Iﬁ

opraHu3zaius padoThl

ynpaBiieHHe paboToi

[1K-26.1 [1] - Cnocoben

TEMaTHKe
HCCIIeIOBaHMs,
COBPEMEHHBIE
KOMITHIOTEPHBIC
TEXHOJIOTHH U
nH(pOpMaITMOHHBIE
pecypchl B CBOEH
MpeAMETHOM 00IacTH;
B-TIK-1[1] - BnageTs
COBPEMEHHBIMHU
KOMIBIOTEPHBIMU
TEXHOJIOTHSIMHU 1
METOaMHU
HCIIOJIb30BAHUS
UH(GOPMAITMOHHBIX
peCypcoB B CBOEH
peIMEeTHOM 00IacTH
3-TIK-3[1] - 3HaTh
OCHOBHBIE
(buzmvecKre 3aKOHbBI U
METO/bI 00pabOTKU
JAHHBIX ;

V-IIK-3[1] - ymets
paboTtath 1Mo 3alaHHON
METO/IMKE, COCTABIISATh
OTIHCaHUS
IPOBOAMMBIX
VCCJIEIOBAHNUN U
OTYETHI,
MOATOTaBINBATH
MaTepuabl s
HAyYHBIX
myOIMKaIuii;
B-TIK-3[1] - BnageTs
HaBbIKAMU
MIPOBEICHHUS
(buznueckux
SKCTIEPUMEHTOB T10
3a/laHHOM METO/IMKeE,
OCHOBaMU
KOMIBIOTEPHBIX U
WH(POPMAITMOHHBIX
TEXHOJIOTUM, HAy4YHOU
TEPMHHOJIOTUEN

3-TIK-26.1[1] - 3Hats

WCIIOJTHUTEIIEH, MaJibIX KOJJIEKTHUBOB, (dbopMynupoBath OCHOBHbBIE METO/bI
MIPUHATHE JKOJIOTUYECKHUU HCXOJIHbIE JaHHBIE, & IIOCTAaHOBKH 3a/1a4 U
WCIIOJTHUTENIbCKUX MOHUTOPUHT Tak)Ke BhIpaOaThIBaTh U | OpraHu3anuu padoT B
peuIeHU! B yCIOBUAX | OKPYJKAIOIIEH Cpeabl, 000CHOBBIBaTh obmactu GpU3NKN
CIIEKTpa MHEHUH, obecrnieueHue OpraHU3alOHHbIE KOCMHUYECKHUX
olpejiesieHUE nopsiika | 6€30MacHOCTH SIIEPHBIX | pElIeHUs IIPU U3IIy4CHU. ;




BBINOJIHEHUS paboT;
MOKMCK ONTUMAJIbHBIX
peLIeHuN C y4eTOM
TpeOOBaHMIT KaYeCTBa,
HAJEKHOCTH U
CTOMMOCTH, a TaKXe
CPOKOB UCIIOJTHEHMSI,
0€e30MacHOCTH
KHU3HEIEATEIBHOCTH U
3aIUTHI OKPYIKAOIIEH
CpPE.Ibl; COCTABIIEHUE
pedepatos;
MIOATOTOBKA
JIOKYMEHTOB K
BBINOJIHEHUIO paboT 110
CTaHIapTU3ALUH U
ceptudukanmuu
AKCIIEPUMEHTAJILHOTO
000pyI0BaHUS

00BEKTOB,
CTaHIAPTHU3AIHS U
ceptudukanus
9KCIEPUMEHTATIBHOTO
o0opyaoBaHus

MIPOBEACHUHU
HUCCIIETOBAHUN B
obnacti GpuU3MnKH
KOCMHYECKUX
U3IY4YeHUH, peraTh
MIOCTABJIEHHBIE 33]Ia4H C
BbIOOpOM
HEO0OXOIUMBIX (PU3HUKO-
TEXHUUYECKUX CPEACTB.

V-IIK-26.1[1] - YMmeTb
pemiaTh OCTaBJICHHBIC
3a/1a4¥ B 00JI1aCTH
(bU3UKH KOCMHUYECKUX
U3Ty4YeHUI ¢ BBIOOPOM
HEOO0XO0IMMBIX
(hU3UKO-TEXHUUECKUX
CPENCTB.;
B-TIK-26.1[1] -

Bnanetr MeTomamMu

Ocnosanue: IpOBEIEHUS BBIOOPA U

[TpodeccrnonanbpHBIN 000CHOBaHUSA

cranzaapt: 40.011 OpraHU3aLMOHHBIX
penieHuit B 061acTu
IPOEKTUPOBAHUS

AepHO-(PU3NIECKUX
YCTaHOBOK, METOJaMH
MIPOBEICHHUS
HCCIIEIOBAHUM B
obnactu puznku
KOCMHUYECKHUX
U3IIy4YEeHHH. ¢
BbIOOpOM
HEOOXOIUMBIX
(bU3UKO-TEXHUYECKUX
CPEJICTB.

4. BOCIIUTATEJIbHBIA MOTEHIUAJ JUCHUTLJIAHBI

Hampasnenus/uenun
BOCITUTaHHUs
[IpodeccuonansHoe 1
TPYJOBOE BOCITUTAHUE

3agauym BocnuTaHus (Kox)

Co3znanue ycioBui,
00ecIeynBaronux,
(dbopMupoBaHUE TITyOOKOTO
MOHUMAaHUA COLMATBHOMN
poiu mpodeccun,
MO3UTUBHOM M aKTUBHOM
YCTaHOBKHU Ha IEHHOCTH
n30paHHON
CHEIHUATbHOCTH,
OTBETCTBEHHOTO
OTHOLIEHUS K
poQeCCHOHATBHON
nesTenbHOCTH, Tpyay (B14)

BocnurarenbHbpll ToTeHIUA JUCLUIIIIMH

1.Mcmoip30BaHne BOCIIUTATEILHOTO
IIOTEHIIMaJ1a JUCIHUITIINH
€CTeCTBEHHOHAYYHOTO U
o0menpo¢ecCuOHAIBHOTO MOTYJIS JUIS: -
(hopMHUpPOBaHNS TO3UTUBHOTO OTHOILIEHUS K
npodeccun nHxeHepa (KOHCTPYKTOpa,
TEXHOJIOTa), TOHUMAHHUs €€ COLUAIbHOM
3HAYMMOCTHU U POJIM B OOIIIECTBE,
CTpEMIJICHHS CJIe0BaTh HOpMaM
poeCCHOHATFHON 3TUKH TIOCPEICTBOM
KOHTEKCTHOT'O 00yUYeHUs, peLIeHUS
IMPAKTUKO-OPUECHTHPOBAHHBIX
CUTYallMOHHBIX 3a71a4. - (POPMHUPOBAHUS
YCTOMYMBOTO MHTEpPECA K
npoeCCUOHATILHOM 1eATEILHOCTH,
CIIOCOOHOCTH KPUTHUYECKH,
CaMOCTOSITENIbHO MBICJIUTh, IOHUMATh
3HaYMMOCTb MTPOPECCUU TIOCPEICTBOM
OCO3HaHHOTO BHIOOPA TEMATUKHU MPOEKTOB,
BBITTOJIHEHHSI IPOEKTOB € TIOCIIETYOIIEH
myOIMYHOM Mpe3eHTanueil pe3yabTaToB, B




[Ipodeccuonanshoe
BOCIIUTAHUC

Co3znanue ycioBui,
00ecIeYnBaronux,
(dbopMUpOBaHUE YyBCTBA
JUYIHON OTBETCTBEHHOCTH
3a HAy4YHO-
TEXHOJIOTHYECKOE Pa3BUTHE
Poccun, 3a pe3ynbraTsl
WCCIICIOBAHUM U UX
nocneactsus (B17)

TOM 4HCJIe 000CHOBAHHEM UX COLIMATIbLHOM
Y TIPaKTUYECKON 3HAYUMOCTH; -
(hopMUpOBaHHS HABBIKOB KOMaHIHOM
paboThI, B TOM YHCIIE peaTn3aiii
pa3IMYHBIX MPOEKTHBIX poJied (Jiuuep,
WCTIOTHUTEIb, aHAJTUTUK U TIP.)
MIOCPEICTBOM BBITIOJTHEHUS] COBMECTHBIX
npoekToB. 2.Mcnonb3oBaHue
BOCIIUTATECILHOrO IIOTCHIIMAIA
JTUCIUTITUHBI « DKOHOMHKA U YTIPABIICHUE B
MPOMBILIJIEHHOCTH Ha OCHOBE
WHHOBAIIMOHHBIX MTOJX0I0B K YIIPABICHHUIO
KOHKYPEHTOCTIOCOOHOCTBIO,
«¥Opuanieckrne OCHOBBI
npodeccuHanbHON ACSITETbHOCTI IJIS: -
(hopmMupoBaHUS HABBIKOB CHCTEMHOTO
BUJICHUSI POJIM ¥ 3HAYMMOCTH BBIOPaHHOM
po¢eCcCuu B COIUATHHO-IKOHOMUYECKHUX
OTHOLLIEHUSAX Yepe3 KOHTEKCTHOE
oOydeHue

1.Mcnonp30BaHKue BOCOUTATEILHOIO
MOTEHIMAaNa JUCIUIIINH
npodeccnoHanTbHOTO MOIYIS TSt
(hopmMupoBaHUS YyBCTBA JIMYHOMN
OTBETCTBEHHOCTH 3a JOCTIIKCHHUE
muaepcTBa Poccuu B Bemymux Hay4qHO-
TEXHUYECKUX CEKTOpPaX U
(byHIaMEHTaTBHBIX UCCIICTOBAHUSIX,
00ecreynBarOIIUX €€ SKOHOMHUYCCKOE
pa3BUTHE U BHEUTHIOK 0€30MacHOCTb,
MOCPEACTBOM KOHTEKCTHOTO O0y4eHUs,
00CYXICHUS COIIMAIBHON U TPAKTUYECKON
3HAYMMOCTHU PE3YIbTATOB HAYUHBIX
HCCIIEOBAHNI U TEXHOJIOTHISCKUX
pa3paboTok. 2.Mcmonb3oBanue
BOCIIUTATECILHOrO ITIOTEHITAAIA JUCIHILINH
po(heCcCUOHATEHOTO MOAYJIS [Tt
(hopMUPOBaHHSI COITUATEHOM
OTBETCTBEHHOCTH YUEHOTO 32 Pe3yJIbTaThl
HCCIIEAOBAHUM U MX IIOCIICACTBHS,
Pa3BUTHS UCCIIEI0BATEIBCKUX KAUECTB
MOCPEICTBOM BBITIOTHEHUS y4eOHO-
HCCICA0BATCILCKUX 3aJaHuH,
OPUEHTUPOBAHHBIX HA U3yUYEHUE U
POBEPKY Hay4HBIX (DAKTOB, KPUTHUECKUN
aHaAJIN3 IMyOJIMKAUK B TTPO(HECCHOHATTLHOM
00J1aCTH, BOBJICUCHHS B PEaJIbHBIC
MEXIUCITUTUTMHAPHBIE HAyYHO-
HCCIIEIOBATENILCKUE MPOEKTHI.




S. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Paznensl yueOHOM TUCIUTUIMHBL, X 00BEM, CPOKH U3Y4eHUS U (HOPMBI KOHTPOJIS:

IL.II

HaumenoBanue
pasaesia yueOHOM
JTUCIHUIIINHBI

Henean

JlabopaTopHble

Jlexnun/ Ipaxkr.
padoThbl, yac.

(cemmuHapsi )/

KOHTPOJIb (popma*,

O0s13aT. TeKyIIMH
HeaeIs)

MakcuMaJabHBIIH

0aJ 3a pa3gea™*

pasnena (popma*,

ATTecTanusa
HejeJs)

HNuaukaropsl
OCBOCHHUS

KOoMIdeTeHIINMn

7 Cemecmp

dyHaaMeHTaIbHbIE
ACIEKTBI ¢buzukn
MIOOHOB KOCMMYECKHX
Ty4den

24/8/8

~

A
SF

o0

(O8]
(e

K-8

@
=
7

[lpukmnagHble  acTEKTHI
bu3uKu MIOOHOB
KOCMHUYECKHX JTyden

9-16

24/8/8

JIP-16
(20)

20

KH-16

26.1,
3-TIK-

V-
TK-3,
B-
TK-3

Hmoezo 3a 7 Cemecmp

48/16/16

50

KonTtpoibHbie
MeponpuaTus 3a 7
Cemectp

50




26.1,
V-
[K-
26.1,
B-
K-
26.1,
3-IIK-

V-
IK-3,

[1K-3

8 Cemecmp

MirooHHasg nMarHocTHUKa

aTMOC(hEepHBIX
IPOIIECCOB

1-5

10/0/10

JIP-5
(30)

30

KU-5

3-IIK-

V-
IIK-1,
B-
IIK-1,
3-I1K-
26.1,
V-
I1K-
26.1,
B-
[K-
26.1,
3-TIK-

V-
I1K-3,
B-
I1K-3

MirooHHasg nMarHocTHUKa

OKOJIO3€MHOTO
MIPOCTPAHCTBA
aTtMocdepst 3emin

n

6-10

10/0/10

JIP-10
(20)

20

KH1-10

3-IIK-

V-
IIK-1,
B-
IIK-1,
3-I1K-
26.1,
V-
I1K-
26.1,
B-
[K-
26.1,
3-TIK-

V-
I1K-3,




HUmoeo 3a 8§ Cemecmp

20/0/20 50

KonTpoabnbie 50
MeponpusitTuss  3a 8
Cemectp

TK-3,
B-
K-3

* — COKpallleHHOE HAaMMEHOBaHUE (OPMBI KOHTPOJIS
** _ cymMMa MakCHMAalbHBIX 0allIoB J0JDKHA ObITh paBHa 100 3a ceMecTp, BKIIOYas 3a4eT U
(unn) sK3aMeH

CoxpallieHre HaMMEHOBAaHUH (POPM TEKYIIEro KOHTPOJIS U aTTECTAIlUX Pa3esioB:

Oo6o3na | [losiHOe HaMMeHOBaHMe

YeHue

Kn KoymokBuym

JIP JlaGopaTopHnas pabota

KN KoHTposib 1o utoram

€] DK3aMeH

KAJIEHIAPHBIN IVIAH

Henen | Temsl 3ansaTuii / Cogep:xkanue Jlek., | IIp./cem. | JIao.,

U yac. , yac. yac.
7 Cemecmp 48 16 16

1-8 dyHIaMeHTAJIbHbIE ACTIEKThl (PU3UKH MIOOHOB 24 8 8
KOCMMYECKHX Jyuei

1-2 XapakTepuCTHKHA MIOOHOB. Bcero ayiuTopHbIX 4acoB
CrannaptHas Monens ¢pusuku gacturl. IcTopust OTKpBITUS 6 |2 |2
MIooHa. OCHOBHBIE (PM3MYECKUE XapaKTEPUCTUKH MIOOHA. Omuiaiig
PosxieH1e, B3aUMOJIEICTBYS M pacIial. 0 |0 |0

3-4 B3aumoneiicTBue MIOOHOB ¢ AaTOMaMHU M S/IPAMH. Bcero ayiutopHsIx 4acoB
[Monsipusanus, Bo30yKI€HHE U HOHU3AIMS aTOMOB. YTIIpyroe U | 6 | 2 | 2
HEYMPYyTroe paccesiHue, TOpPMO3HOE U3NyueHue, 00pa3oBaHue Ownnaitn




AJEKTPOH-IIO3UTPOHHBIX Nap. MHOIOKpaTHOE paccesiHUE. 0 0 0
[Totepu sHEepruu U Npober MIOOHOB B BEILLIECTBE.

5-6 IIponeccol reHepanu MIOOHOB B KOCMHUYECKHUX JIy4ax. Bcero aynuTopHbIX 4acoB
Metoabl H3MepeHHs JHEPTUH MIOOHOB. 6 |2 |2
O06pa3oBaHne MIOOHOB B KOCMHUYECKUX Jiydax. Otpunarensusie | Ounaitn
Y TIOJIO’KUTENIbHBIE MIOOHBI B aTMOcdepe, 3apsa0Boe 0 0 0
OTHOILIEHUE. DHEPreTUUECKUN CIIEKTP U YIII0BOE
pacnpeziesieHne MIOOHOB B aTMoc(epe U MO/ 3eMIIEH.

AnnOenHble MIOOHBI. MIOOHHBIE JIETEKTOPHI (CUETUYHKH,
YepEeHKOBCKHE BOJHbIE I€TEKTOPbI, TPEKOBBIE JETEKTOPHI U
ap.). MeTtoibl U3MEpEHUs: SHEPIUU MIOOHOB: MarHUTHBIN
CHEKTPOMETp, KpUBasi MOTJIOMICHHS, KAJIOPUMETP, TapMETP.

7-8 HccaenoBanue mwoHoB B coctaie IIIAJI. CoBpemenHble Bcero aynutopHsIx 4acoB
dyHaraMeHTAJILHBIE TPOOJIEMbI M 32124 M. 6 | 2 | 2
DHepreTudeckue, IpoCTPAHCTBEHHBIE U YITIOBBIE Omnutaiin
XapaKkTepUCTUKH MIOOHHOW KoMITOHEHTHI LIIAJL. BnusHue 0 0 0
MarHMTHOT'O TOJIs1 3€MJIM Ha IPOCTPAHCTBEHHOE
pacnpezenenne MOOHOB. [ pynmbl MIOOHOB. CHIEKTpHI
JIOKaJIbHOM IJIOTHOCTH MIOOHOB. Habmronenue n30bITKa
MIOOHOB — “MrooHHag 3aragka’. CBs3b MIOOHOB C
SHEPreTUYECKUM CIIEKTPOM, MACCOBBIM COCTAaBOM IEPBUYHBIX
KOCMHUYECKHX JIy4eil, ¢ mapaMeTpaMu aJpOHHBIX
B3aUMOJICHCTBU. MIOOHBI CBEPXBBICOKHX SHEPTHUM.

9-16 IMpuxkaagnpie acneKkThl (PU3UKH MIOOHOB KOCMUYECKHX 24 8 8
Jy4deit

9-10 Bapunanum MIOOHOB KOCMHYECKHUX Jy4eid. Bcero ayiutopHbIx 4acoB
Perynspuble (cyTOUHbIE, CE30HHBIE U T.J.) U CIOPaJNYECKUE 6 | 2 | 2
BapHalliy, BbI3BaHHbIE npoiieccaMu Ha ComnHile, B renrocdepe, | Onnaiin
marauTocgepe u armochepe 3emiu. BomHOBBIE TpOIIECCHI. 0 0 0
AHunzotponus noroka MooHoB KJI 1 ee mpuiynHbI: MarHUTHOE
noJie 3eMJIi, MEXKIUIAHETHOE MarHUTHOE 1oJe. Bapuanuu
aQHU3OTPOINHHU U €€ MPUUYHUHBI: TUHAMUYECKUE TPOIIECCHI B
renuocdepe, marautocdepe u armochepe 3emin.

11-12 | Mereopoaornyeckue 3¢¢eKTnl B NIOTOKE MIOOHOB B Bcero aytuToOpHBIX 4acoB
aTtMocdepe. 6 |2 |2
bapomerpuueckne k03 GUIUEHTHI TOTOKA MIOOHOB. Omnutaiin
TemmneparypHbie K03()PUIIMEHTHI TOTOKAa MIOOHOB Pa3IHYHBIX | () 0 0
sHepruil. I3ydeHne akTUBHbBIX aTMOC(EPHBIX MTPOLIECCOB
JIOKaJIBHOTO XapakTepa. ATMocdepHbIie (POHTHI, yparaHsl,
rpo3bl. CBsI3b MOTOKAa MIOOHOB C TPO30BBIMHU SIBIICHUSIMHU.

13- 14 | MooHHasi IMarHOCTHKA OK0JI03€MHOI0 IIPOCTPAHCTBA. Bcero aynuropHbIx 4acoB
MOHHMTOPUHI KOCMUYECKOM MOrobl. 6 | 2 | 2
MI0OHHBIE TENIECKOIbl, MHOTOHAIIPABICHHbBIN MIOOHHBII Ounaitn
TEJIECKOII, MIOOHHBIE TOA0CKOIBL. OCHOBBI aHAJIN3A 0 0 0
HECTaIlMOHAPHBIX BPEMEHHBIX PSAJIOB SKCIIEPUMEHTABHBIX
naHHbIx (Pypbe, BEHBIET U 1p.), 0coOeHHOCTH. MeTo
MIOOHHOM JTMarHOCTHKH OKPY>KaOIIEro MpOCTPAHCTBA — HOBOE
HarpaBJIeHUE UCCIIEJOBAHUI B COJIHEUHO-36MHOM (hU3HKe.

15-16 | MwooHnHbIe rogockonsi. MooHHass Tomorpadgusi. Bcero ayiutopHsIX 4acoB

IHepcneKTUBBI NPUKJIATHBIX UCCJICIOBAHUNM MOTOKA
mwooHoB KJI.
OCHOBHbBIE XapaKTEPUCTUKH MIOOHHBIX T'OJJOCKOIOB.

6 | 2 | 2
Ounutaiia
0 | 0 | 0




Martpuunslii popmar npeacraBieHus nHpopmanuu. MOOHHbIE
CHUMKH U UX BPEMEHHBIE psAZibl. MIOOHOIPaMMBI COTHEUHBIX,
reanocepHbIX, MarHUTOC(hEepHBIX U aTMOC(EPHBIX POIIECCOB.
[Tpuntumner MiooHHO# TOMOTrpaduu. Tomorpadust CKPHITHIX
00beKTOB. [lepcrieKTHBBI MPUKIIAAHBIX UCCIEIOBAaHUN TOTOKA
MIO0HOB KJI.

8 Cemecmp 20 0 20

1-5 M10oHHAsI IMATHOCTHKA aTMOC(EPHBIX MPOIECCOB 10 0 10

1-2 JKCHEePUMEHT 10 PerucTPauuy NOTOKa MIOOHOB Ha MTIT Bcero aynuTopHbIX 4acoB
YPATAH. 4 [0 |4
Omnwucanue ycranosku. [Ipuniun padoter. CTtpuMepHbie Ownnaitn
kamepbl. Cynepmoaynu rogockomna. @opMar TaHHBIX. 0 0 0
Boccranosnenue Tpaekropuu yactulpl. [IpoekiinoHHbIe yIibl.

Anamu3 pa6otet MI" YPAT'AH. Kputepuu koppekTHOI paboThl
ycTaHOBKH. JKuBO€ BpeMst pabOThI M TEMIT CUETa TPUITEPOB
cynepMojyJiel. 3eHUTHO-a3UMYTAJIbHOE PAcpeIeIICHUE
IOTOKa MIOOHOB. CpeJTHEUacoBbI€, CPETHECYTOUHBIE U
CPEIHEr0/10BbI€ Bapualluy 3Ha4eHU Temmna cuera MI'
YPAT'AH.

3-4 Yder TeMnepaTypHoOro u 6apoMeTpu4eckoro 3ppexron Bcero ay1tuTOpHBIX 4acoB
Crpoenue atmocheps! 3emid. Mi3MeHeHHe BBICOTHOTO X0/a 4 | 0 | 4
temneparypsl. JJuddepennmansusie TeMnepaTypHbie Ownnaitn
kodpunments! (ATK). 3aBucumocts JATK mist MI' YPATAH | 0 0 0
oT TiryouHsl atMocdepsl. Pacuet TemmnepaTypHbIX
ko3 dunmenToB. Pacuer 6apomerpuyeckoro ko3 duimenra
JUISl MHTETPaJIbHOTO TeMIIa CU€Ta U ISl OTAEIBHOTO YIIIOBOT'O
HaIpaBJICHUs (SlUEHKHU MaTPHLIbI).

5 AHaJIN3 TUHAMHYECKHX ATMOC(EPHBIX IPOLECCOB 110 Bcero aynuTopHbIX 4acoB
nanneim MI' YPATAH 2 [0 |2
Hecranumonapuslie atMocgepHsbie siBaeHUs. THITBI Ipo3. Ownutaiin
Bbapomerpuueckuii 3¢pext Bo Bpems rpo3sl. Bapuanuu notoka | ( 0 0
MIOOHOB BO BpEMS TPO3BI.

6-10 M1wooHHasi IMATHOCTHKA 0K0JI03€MHOI0 MMPOCTPAHCTBA U 10 0 10
atMmocdepsnl 3emian

6 AHaJIM3 ITMHAMMYECKUX aTMOC(epHBIX NPOLECCOB 110 Bcero ayiutopHbIx 4acoB
nanabiM MI' YPAT'AH 2 K [ 2
N3ydyeHnne aHU30TPONMHU MOTOKAa MIOOHOB BO BpPEMS IPO3BI. Omuiaiig
CHuMKH rpo3sl B "MIOOHHOM cBete". BeliBier-ananus 0 0 0
Pa3IMYHbIX aTMOC(EPHBIX MPOIIECCOB.

7-8 Metoabl aHAIM3Aa XaPAKTEPUCTHK (POPOYII-TIOHNKEHU I Bcero ayIuTOpHBIX 4acoB
®opOym-3¢pext. OcHoBHBIE XapakTepucTuku DopOy- 4 | 0 | 4
nonmxenuit (OII) u Mmeroauka ux onpezaenenus. BoisiBaeHue Ownnaiig
@I B notoke MooHOB. Conocrasienue xapakrepuctuk @Il mo | ( 0 0
nanHbIM MI' YVPAT'AH ¢ apyrumu getekropamu u ¢
rapaMeTpamMu COCTOSIHHSL OKOJIO3€EMHOTO TPOCTPAHCTBA.

9-10 Anauu3 requochepHbIX 4 MArHUTOCGepHBIX Bo3MylleHuil | Bcero ayiMTOpHBIX 4acoB

110 IPOCTPAHCTBEHHO-YIJIOBBIM XaPAKTEPUCTHKAM MOTOKA
MIOOHOB.

OcHoBHbIe reiarochepHble SBICHHUSI U MarHUTOC(EpHbIE
BO3MYUIEHUS U CBA3aHHbIE ¢ HUMU Bapuauu KJI.
Kocmuueckas norona. Bektop jgokanbHOW aHU30TPOITUU
moToka MoHOB 110 aHHbiM MI™ YPAT'AH, BekTop

4 K | 4
OmnJaiia
0 0 0




OTHOCHUTEIBbHONI AHU30TPOIINH, UX TPOCKIUU, TOBCACHUC BO
BpeMsl BO3MYIICHUN.

CokpailieHHbIe HAMMEHOBAHUSI OHJIAMH OIIIIHNA:

Oo6o3una | [loiHOe HaMMeHOBaHMe
YeHue

OK ONEeKTPOHHBIN KypC

1M [ToTHOTEKCTOBBIN MaTepua
111 [TOTHOTEKCTOBBIE JIEKIIMU
BM Buneo-matepuaisl

AM AyJIMo-MaTepualibl

[Ip3 [Ipe3enTaumu

T Tectbl

5CM OJIEKTPOHHBIE CIIPaBOYHBIE MAaTEPUAJIb
ncC WNHTEpaKkTUBHBIN CAUT

TEMbBI JIABOPATOPHBIX PABOT

Henean

Tembl 3ansiTuii / Conepxanue

7 Cemecmp

9-10

Miwoonnbliii rogockon YPAI'AH. DkcnepumMeHTaAIBLHBbIE
JaHHbIE.

Mioonnsiii ronockon YPAI'AH. DkcniepuMeHTanbHbIE
JaHHBIC.

11-12

H3y4yenne yriaoBoro pacnpeaejaeHusi NOTOKAa MIOOHOB.
M3yueHue yrioBoro pactpeeieHus IOTOKa MIOOHOB.

13-14

MeToAbI CTATHCTHYECKOI'0 AHAJIN3A JAHHLIX B MIOOHHOM
JNATrHOCTHKE.

.MeTonpl CTaTUCTUYECKOTO aHaaM3a JaHHBIX B MIOOHHOH
JOUArHOCTHKE.

15-16

qaCTOTHO-BPEMeHHOﬁ AHAJIU3 JAHHBIX MIOOHHBIX
roaoCKoIoB.
LIEICTOTHO—B}’)E‘,MGHHOI‘/'I dHaJIN3 JaHHBIX MIOOHHBIX I'OAOCKOIIOB.

8 Cemecmp

N3yuyenne 0apomMeTpuieckoro 3pdexra B MOTOKE MIOOHOB.
N3yuenue 6apomeTpruyeckoro 3ddexra B IOTOKE MIOOHOB.

N3yyenue TreMnepatypHoro 3¢p¢exra B I0TOKe MIOOHOB.
W3ydenue TemnepatypHoro 3gdexra B HOTOKE MIOOHOB.

Bapuanuu noroka MIoOHOB BO BpeMsl I'PO30BBIX
MPOLECCOB.
Bapuanuu noToka MIOOHOB BO BpeMsl I'PO30BBIX IPOILIECCOB.

D®opoym-3¢gpexTbl B KOCMUYECKHUX JIydax.
DopOym-3¢heKThl B KOCMHUYECKHX JIYYaX.

CpaBuutenbHblid aHaau3 OII Mo JTAHHBIM HEHTPOHHBIX
MOHUTOPOB M MIOOHHBIX I'0/I0CKOIOB.

CpaBuutenbHbii aHanu3 PII o 1aHHBIM HEUTPOHHBIX
MOHHUTOPOB U MIOOHHBIX T'OJOCKOTIOB.

6.

OBPA3OBATEJIBHBIE TEXHOJIOI'MHU




3anATus mo aucuuiuinHe «®Pu3nMKa MIOOHOB KOCMMYECKHMX JIydyeil M MIOOHHAs JHUArHOCTHUKa»
npoxoaar B (opMme JIeKUUH, MPaKTHYECKUX 3aHATHH MU 71a00paTOpHBIX PabOT C HCIOIb30BaHHEM
COBPEMEHHBIX CpEACTB MYJIbTHMEIHAa W HWHTEPAKTHBHBIX TexHojormid. CamocrosrenbHas pabora
CTYACHTOB IIPElyCMaTPUBAET MPEIBAPUTEIBHYIO MIOJATOTOBKY 110 TEMATHKE 3aHSATHIA.

7. ®OHJ OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB IO TUCIUILUINHE 00ECIeUrnBaeT MPOBEPKY OCBOCHUS TUIAHUPYEMBIX
pe3ynbTatoB o0ydeHus (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPOMPUSITHN TEKYUIETo,
pyOexKHOrO U IPOMEKYTOUHOTO KOHTPOJIS IO JTUCIUILTHHE.

Cesi3p Mexnay (GOpMUPYEMBIMH KOMIETCHUUSMUA W (HOpMaMHu KOHTPOJIS HMX OCBOCHHUSA

MpeJCTaBIIeHA B ClIeAyIOLIeH Tadnuie:

Komnerenuus HNuaukaropsl ATTecTaliOHHOE ATTecTaliOHHOE

0CBOEHMSI meponpusitue (KII 1) meponpusitue (KII 2)

TIK-1 3-I1K-1 9, K1-8, K1-16, K-8, | B, KU-5, KU-10, JIP-5,
JIP-16 JIP-10

V-IIK-1 9, K-8, K1-16, K-8, | B, KU-5, KU-10, JIP-5,
JIP-16 JIP-10

B-TIK-1 9, K1-8, KN-16, Kin-8, | 3, KHU-5, KHU-10, JIP-5,
JIP-16 JIP-10

T1K-26.1 3-11K-26.1 9, KH-16, JIP-16 9, KH-5, K1-10, JIP-5,
JIP-10

V-IIK-26.1 9, KU-16, JIP-16 9, KH-5, K1-10, JIP-5,
JIP-10

B-IIK-26.1 9, KH-16, JIP-16 9, KH-5, K1-10, JIP-5,
JIP-10

TIK-3 3-I1K-3 9, KH-8, K1-16, Kn-8, | O, KHU-5, K1-10, JIP-5,
JIP-16 JIP-10

V-IIK-3 9, KH-8, K1-16, Kn-8, | O, KHU-5, K1-10, JIP-5,
JIP-16 JIP-10

B-IIK-3 9, KH-8, K1-16, Kn-8, | O, KHU-5, K1-10, JIP-5,
JIP-16 JIP-10

HIkanbl oneHKH 00pa3oBaTENIbLHbBIX J10CTHKEHUI

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKUT B mpenenax oT 0 10 yCTaHOBJIEHHOIO
MaKCHMaJILHOrO Oajlla BKIIOUYMTENLHO. MTorosas aTTecranuAa I10 JUCHUIIIIMHE OLICHUBACTCA IIO 100-
0aJUTbHOM IIKae W MpeACTaBiIsieT co00i cymmy OaioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBITIOJTHEHUU
3a/IaHMI B paMKax TEKYIIEro U MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEAYIOLICH IIKAJIOM:

Onenka
ECTS

OueHka 1o 4-ex
OaJUILHOH IIKAJIE

Cymma
0aJI0B

TpeOoBaHMs K YPOBHIO OCBOCHHIO
Y4eOHOH TUCIMIUIHHEI

O1eHKa «OTIUYHOY» BBICTABIIACTCSA
CTYICHTY, €CJIH OH IIyOOKO M MTPOYHO
YCBOWJI IPOTPaMMHBIN MaTepra,
HCYEpIBIBAIOIIE, [TOCIEA0BATENBHO,
YETKO U JIOTUYECKU CTPOMHO €Tro
M3JIaraeT, YMeeT TECHO YBSI3bIBAaTh

90-100 5 — «omauunoy A




TEOPUIO C MPAKTUKOM, HCIIONB3YET B
OTBETE MaTepHual MOHOrpaduIecKon
JIUTEPATYPBHI.

85-89 B OlLIeHKa «XOPOILIO» BBICTABIIACTCS

75-84 C CTYJICHTY, €CTIU OH TBEPAO 3HAET

MaTepHa, TPaMOTHO U TI0 CYIIECTBY
M3JIaraer ero, He AOIMyCKas

D CYIIECTBCHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouto»
70-74

65-69 O1ieHKa «yIOBIETBOPUTEIHHOY

BBICTaBJIACTCA CTYACHTY, €CJIIM OH UMECT
3HaHMS TOJILKO OCHOBHOTO MaTtepuala,
3- HO HE YCBOWJI €ro JeTalei, JomycKaeT
60-64 «y0081€eMEOPUMENILHOY E HETOYHOCTH, HEZI0OCTATOYHO NTPaBHIIbHBIE
(OpMyNHUPOBKH, HAPYILICHUS
JIOTMYECKOM MOCIIe0BATEIbHOCTH B
M3JI0’KCHHH IPOTPAaMMHOT'0 MaTepHaJIa.

Or1eHKa «HEYTOBICTBOPUTEITHHOY»
BBICTABJISIETCS CTYJICHTY, KOTOPBIN HE
3HAeT 3HAYUTEIbHOM YacTH
HIPOrpaMMHOr0 MaTepuaa, I0MycKaeT
H 60 2— F CyIIeCTBeHHBIC o1mnOKu. Kak npasuo,
1K «HEYO0B1eMBOPUMETLHOY OLICHKA «HEYIOBJIECTBOPUTEIHHO»
CTaBUTCS CTY/ICHTaM, KOTOPbIE HE MOTYT
MPOJIOJKHUTE 00y4eHue Oe3
JOTIOJTHUTEIIbHBIX 3aHATHH 110

COOTBETCTBYIONIEH AMCIMILINHE.

8.  YYEBHO-METOJWYECKOE U TH®POPMALIMOHHOE OBECIIEYUEHUE
YYEBHOI JUCHMUILIMHEI

OCHOBHAZ JIMTEPATYPA:

1. DU K 93 Kypc obmeii pusuku T. 5 KBantoBas ontuka. AtomMHas pusuka. dusuka TBeporo TEa.
®du3uKa aTOMHOTO f/Ipa U AJIEMEHTapHbBIX YacTull, : , 2022

2. 29U C 12 OcHoBsl Teopernueckot ¢pusuku. B 2-x TT. Tom 2. KBaHTOBas MexaHuka : yueOHoe
nocobue, Cankr-IletepOypr: Jlans, 2022

3. DU D 41 DkcnepumenTanbHas saepHas ¢puzuka T. 3 dusuka s1eMeHTapHbIX yacTuil, : , 2022

4. OU 3 41 Dxcnepumentanbhblii kommiekc HEBO/I : monorpadus, Mocksa: HUSLY MUOU, 2022

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1.52 M 91 Actpodusuka KOCMHUECKHUX JIydei : [yde0. mocodue 1o crenraibHOCTIM "DPu3nka u
kocmoc", "Actporomust", "Actpodusuka", "I'eorpadus" u apyrum ¢us. HalIpaBICHUSIM H
crienanbHOCTAM |, Mocksa: JIOI'OC, 2007

2.539.1 C20 Beenenue B pusuky Mukpomupa. @u3nKa 4acTuIl U Aep : yueOHOE MocoOue Jjis By30B,
Mocksa: JIu6poxom, 2012



3. O M98 MrooHHas TuarHocTuka MarHuTocepsl 1 aTMocdepsl 3eMIH : 1a00paTOPHBIiA
MPaKTUKyM: ydeOHoe mocobue ais By30B, Mocka: HUAY MUDU, 2014

4. DU I'17 Kocmuueckue nyuu : , A. M. l'ansnep, M.: MUOU, 2002

5. 52 b83 OcHOBBI MIOOHHOW TUAarHOCTHKH : yueOHOe mocodue /1 By30B , B. B. bopor, Mocksa:
MU®U, 2008

IMTPOTPAMMHOE OBECITEYEHUE:

CrenuaiibHOE TIpOorpaMMHOE o0ecriedeHue He TpedyeTcs

LMS 1 UHTEPHET-PECVYPCEHI:

1. Caiit Hayuno-o6pazoBatensnoro nienrpa HEBO/JI (http:/nevod.mephi.ru/)

2. ScienceDirect is a leading full-text scientific database offering journal articles and book chapters
(http://www.sciencedirect.com/science/journals/)

3. Nature Publishing Group (NPG) (http://www.nature.com/)

4. Springer. Providing researchers with access to millions of scientific documents from journals, books
(http://link.springer.com/)

5. Hayunas snexrponnas 6ubnmoreka eLIBRARY.RU. (http://elibrary.ru/)

6. Dnexrponnas 6ubaroreka HUSAY MUOU (www.library.mephi.ru)

7. ROOT Data Analysis Framework (https://root.cern.ch//)

8. News and information about the Sun-Earth environment. (http://spaceweather.com/)
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJBHO-TEXHMYECKOE OBECIIEYEHUE YYEBHOI
JUCLUIIINHBI

CrenuaibHOE MaTepUaTbHO-TEXHUYECKOE oOecIieueHre He TpeOyeTcs

10. YYEBHO-METOAUWYECKHUE PEKOMEHJALIUH JJIA CTYAEHTOB

Baxneiimas 3agadya gaHHoro kypca «®u3nka MIOOHOB KOCMHMYECKUX JIy4ed U MIOOHHAs
JUAarHOCTUKa» — OBJAJCHUE COBPEMEHHBIMU METOJAMHM U TOAXOJAMHM, B KOTOPBIX MIOOHBI
WCIONIB3YIOTCS B KAaueCTBE OCHOBHOI'O HMHCTPYMEHTA, C IIETbI0 pEHIeHHs Kak (yHIaMEHTaIbHBIX
npobeM, TaK ¥ MPHUKJIAAHBIX 33734 B (PU3HKE KOCMUYECKUX JTyUCH.

OcHOBOI1 3TOTO SIBJISIIOTCS 3HAHUSA O CBOMCTBaX MIOOHOB, IIPOLIECCAaX T'€Hepaluu B aTMocdepe,
pacriaze W B3auMOJACHCTBUU ¢ BemecTBOM. C OJHOW CTOPOHBI, MCCIIEIOBAHHWE MPOCTPAHCTBEHHO-
SHEPreTUYECKUX XapaKTePUCTUK MIOOHHOW KOMMOHEHTHI LIIAJI mo3BONSIIOT MOJly4aTh YHUKAJIbHYIO
vHpOpMAIIUIO O SAPO-SAACPHBIX B3aUMOJICUCTBUSX B O0JACTH CBEPXBBICOKMX JHEPrHH, IOKa CIIe



HEIOCTYIHBIX YCKOPUTEIIbHOW TEXHHMKE, 00 JHEpPreTMYecKOM CIEeKTpe M MacCOBOM COCTaBe
IIEPBUYHOTO KOCMHUYECKOIO u3ilydeHus. UTo, B CBOK ouepenb, JAaeT BO3MOKHOCTb HCKAaTb HOBBIE
¢u3nveckne Mmporecchl (COCTOSIHUS MaTEpUH), OCYIIECTBIATh MPOBEPKY THIIOTE3 O MPOUCXOXKICHHH,
YCKOPEHUU U pacIpOCTPaHEHUU KOCMHUYECKUX JIydel B Hamell ['anakTuke u Bo Beenennoii B neaom. C
JIPYroi, W3y4YeHHE IMPOCTPAHCTBEHHO-BPEMEHHBIX BapHalMii NOTOKA MIOOHOB KOCMHUYECKHX Jydel
(MIOOHHasl JMAarHOCTHKA) SIBISIETCS B HACTOAILIEE BpeMsl OJHUM H3 Hauboyiee INepClEeKTUBHBIX
CHoco00B JUCTAHIIMOHHOI'O MOHUTOPHHTA TMHAMUYECKHX IPOLIECCOB Kak B aTMocdepe 3emiu, Tak U B
OKOJIO3EMHOM IPOCTPAHCTBE (KocMHueckol morojel) — Ha ConHue, B rearocdepe u MarHutocdepe,
KOTOpBII MMeeT BakHeillee 3HaueHue A obOecneueHus pabOTOCIIOCOOHOCTH PA3IUYHOrO pPOja
COBPEMEHHOM aNmaparypsl, a TAKKE 310POBbs JIIOICH.

JInisi yCHemHoro OCBOGHUsI Kypca, KOHEYHO, HEOOXOAUMbI CUCTEMaTHUECKue 3aHATus. Ou3nka
MIOOHOB KOCMHYECKHX JIyd4€ld TIIOCTOSHHO pPa3BMBAETCSA, IIOITOMY TPYAHO IIOPEKOMEHIOBATh
onpesiesieHHbId y4eOHMK — OCHOBY Kypca COCTABIISIFOT SKCIHEPHUMEHTAIbHBIE U TEOPETHUECKUE
UCCIICIOBAHMsI, pE3yJbTaTbl KOTOPBIX IYOJUKYIOTCS B IEPUOJUYECKUX HAyUYHBIX M3/1aHUSAX.
CnenoBarenbHO, 3aJIOTOM  YCHEIIHOTO OCBOCHHS JaHHOM JUCLMIUIMHBL SIBISIETCS  PETyJIIpHOE
HOCEIIIEHUE 3aHATHH, KOHCIIEKTUPOBAaHUE U MOCIeayoNas NpopaboTKa MaTepuaa, BbIIOJIHEHHE BCEX
nabopaTtopHbeIx paboT. Ocobas posib OTBOJIUTCS CaMOCTOSATENbHOW paboTre cTyleHToB. C Ienbio
yrinyOneHus 3HaHui OyJleT MOJIe3HO M3y4aTh JOIMOJHUTEIbHYIO JUTEepaTrypy (B OCHOBHOM CTaThbH) C
HCIIOJIb30BAaHUEM DPEKOMEHIOBAHHBIX IpernoaasaresneM MHrepHeT-pecypcos. 1lo 3aBepmienun kypca
TpeOyeTcsl HayuyuThCs KpaTko (OPMYIHPOBATH PACCMOTPEHHBIE (PU3UUECKHUE 3aKOHOMEPHOCTH U MX
MIPUMEHEHHS, YCIOBHUS MIPOBEACHUS M PE3YIbTAThl SKCIIEPUMEHTOB, JIeJaTh OBICTPBIC OLIEHKHA MCKOMBIX
(u3NyecKuX BEJIMYMH U aHAJTU3WPOBATH MX IMPaBAONOJ00HOCTh, B NMOJHONH Mepe (TEOpEeTUYEeCKH U
IIPAKTUYECKH) OBJIA/IETh METOIaMH MIOOHHOH TMarHOCTUKU.

11. YYEBHO-METOIWYECKHE PEKOMEHJIAIIVM JIJISI IPENIOJJABATEJIENR

OcHoBHasi 1edb JaHHOTO Kypca «®Pu3WKka MIOOHOB KOCMHYECKHUX JIlydeld U MIOOHHAA
JUArHOCTHKA» — MO3HAKOMUTH CTYJEHTOB C HambOoJiee MHTEPECHBIMH METOJAMHU W TOJIXOJaMH, e
MIOOHBI HCIIOJIB3YIOTCSI B KadeCTBE YHUKAIbHOTO HMHCTPYMEHTA JJIs PEIICHUs aKTyalbHBIX
(byHIaMEeHTAIBHBIX Tpo0ieM B 001acTi GU3MKN KOCMUYECKHX JIydeH, siIepHO PU3HKH, acTPOPHU3UKU
Y MHOXKECTBA MPHUKJIAIHBIX 3a/1a4, CBA3aHHBIX C MOHUTOPHHIOM aTMOC(EPHBIX MPOIECCOB Ha 3emiie U
KOCMHYECKOU TIOTOIbI, CEPhE3HO BIMSIONINX Ha Cepy KU3HEACATEIBHOCTH JIIOJIEH.

Caauana HE0OXOAMMO pa3o0paTh OCHOBHBIC XapaKTEPUCTHKHU (CBOWCTBA) MIOOHA — Macca,
3apsil, CIMH U T.1., MecTo B CTaHIapTHON MOJENH 3JIEMEHTApHBIX YacTHIl, PEaKIuu POXKACHUA U
pacnaga. Ocoboe BHUMaHHE HAAO YJIEIUTh OCHOBHBIM IpOIleCCaM B3aUMOJICHCTBUS MIOOHOB C
aToMaMu (TIoNsipU3aIs, Bo30yXKIE€HHE, MOHU3AIMS, HAIIOMHHUTh OCOOEHHOCTH TMOBEACHHUS KPHUBOU
MOHHU3aLUN) U siapamMu (YIpyroe U HEeynpyroe B3auMOAEHCTBHSI, TOPMO3HOE M3JIyueHHe, 00pa3oBaHue
AJIEKTPOHHO-TIO3UTPOHAX Tap, NMpuBecTH Auarpammbl deliHMaHa, 0OCYAWUTH 3aBUCHUMOCTH CEYCHHH
3THX NPOIECCOB OT IHEPTUH), PACCMOTPETh IMOTEPH SHEPTUM MIOOHOB TIPU MPOXOXKICHHUU dYepe3
BEIIECTBO (M COOTHOIICHHE JIJIsi Pa3HBIX MPOIIECCOB).

Hanee, menecoo0pa3HO PacCMOTPETh IPOLECCH T'eHEPAlMd MIOOHOB KOCMHUYECKHX JyYeH,
MPOAEMOHCTPUPOBATh TECHYIO CBSI3b XapaKTEPUCTUK MIOOHHOW KOMITOHEHTHI LIIAJI ¢ sHepreTnyeckum
CHEKTPOM M MAacCOBBIM COCTABOM IMEPBUYHBIX KOCMUYECKUX JIy4eil, a TakkKe C mapaMeTpaMu SApo-
SIIEPHBIX B3aMMOJCHCTBHUI. 31€Ch TaKKe YMECTHO OOCYIUTh COBPEMEHHBIE MPOOJIEMBI, CTOSAIIUE
nepes; GU3MKOW KOCMMUYECKUX JIydel, HarnpuMmep, oObsCHEHHE 0COOEHHOCTEH B CIIEKTpE, UX AJEpHO-
¢bu3nyueckyr0o U acTpoPU3UYECKYI0 HWHTEpIpeTalud, HaOMoJaeMblii B OKCIEPUMEHTAaX HU30BITOK



MIOOHOB B OOJIACTH CBEPXBBICOKHMX OSHEPruii M 1p. 3/1eCh BaXHO MOJYEPKHYTh, UYTO JACTAIBHOE
HccIe0BaHUE OJHOBPEMEHHO MPOCTPAHCTBEHHBIX M YHEPTETUYECKUX XapaKTEPUCTUK MIOOHOB MOKET
CBITPATH KITFOUEBYIO POJIb NP PEIICHUH YKa3aHHBIX MpooieM. O0s3aTenbHO HA0 00paTUTh BHUMAHUE
YYaIIUXCs Ha pa3IMdHble METOJbl PETUCTPAIMA MIOOHHOW KOMIIOHEHTBI, MX JOCTOMHCTBA U
HEJIOCTATKH.

OTaenbHO MOXHO BBIJCIIUTH BaXKHBIE aCMIEKThI MPUKIIATHBIX UCCIIEOBAHUN C HCIIOIb30BAaHUEM
MIOOHOB B Kaue€CTBE OCHOBHOI'O MHCTpYMeHTa. HeoOxomumo o0CyIuTh, B EPBYIO OUepeib, MPUUHHEI,
KOTOpbIE€ MOTYT MPUBOAWTH K BapualusM (M3MEHEHHUIO) MOTOKa MIOOHOB: mpoiecchl Ha CoiHie, B
renuocdepe, Marautochepe u armochepe 3emian. OueHb BaKHO YKa3aTh HAa BO3MOXKHBIE TIOCTIEICTBUS
3THUX MPOLIECCOB AJIS 3I0POBbS JIFOJeH U o0ecniedueHrs paboThl TEXHUKH (ammapaTypsl) B KOCMOCE U Ha
3emiie, TOAYEPKHYTh BaXKHOCTh OCYIIECTBJICHHUS IMOCTOSTHHOTO MOHUTOPHMHIA YKa3aHHBIX MPOLIECCOB,
PaCKpBITh CyTh TEPMHUHA KOCMHYECKas moroja. Jlamee Hy>KHO pacCMOTPETh MCIOIb3yeMbIe B JAHHOU
o0jacTu HCCEeOBaHUI MIOOHHbBIE JETEKTOPHI (TENECKONbl U TOJOCKOIBI) M METOAbl MIOOHHOMU
JTUArHOCTHUKH, a Takke UX ocoOeHHocTH. Oco0oe BHHMMAaHUE CTOUT YJICIUTh METOJaM 00pabOTKU U
aHaJIM3a BPEMEHHBIX psoB. HemanoBaxHo OyneT mo4epKHyTh, YTO MIOOHHAsI IUAarHOCTUKA SBIISETCS
HOBBIM U OYEHb MEPCIIEKTUBHBIM HAIIPABICHUEM HCCIEAOBaHUN B 0071aCTU COTHEYHO-36MHON (PU3UKU
u OypHO pa3BUBaeTCs B mocienHee Bpems. [ 1aBHOe, 4TO Bech MpOIECC: perucrpanus — oopaboTka —
aHaAJIM3 MOKHO TMPAKTUYECKH (M HATJSAIHO) MOKa3aTh Ha MPHUMeEpPEe PealbHBIX (U3MUYECKUX COOBITHIA,
3apEeTUCTPUPOBAHHBIX IEUCTBYIOMMM B HacTosiee Bpemst B HUSAY MUDU nerexropom YPAT'AH.

Eme oM ©3 CYIIECTBEHHBIX MOMEHTOB OOydYeHHWs, Ha HAll B3TJSAI, SBISICTCS
HEOOXOUMOCTh TPUBUTHS CTYJACHTaM HAaBBIKA JEJIaTh OBICTPHIC OIEHKH TPEOyeMBIX (PU3NICCKUX
BEJIMYUH (HampuMmep, Ne-OpoiieBcKas JJIMHA BOJHBI, CPEIHUE MOTEPH SHEPTHU TPH TPOXOKICHUU
4yepe3 BelIeCTBO, MPOOeT, U T.11.).
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